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APPLICATION FOR PATENT

INVENTOR: PAUL L. POOL
WILLIAM H. GOWAN
TITLE: PROTECTION OF PIPELINE JOINT CONNECTIONS
SPECTFICATION
Background of the Tnvention

1. Eield of the Invention

Thie invention relates to pipeline joint
protection. More specifically, the invention provides
a methodland an apparatus for protecting exposed pipe
joints on weight coated pipelines used in offshore

applicatﬂons.

2. Description of the Related Art

It has been a2 common practice in the offshore
pipeline industry te use veight coated pipe for
pipelines which were to be located on ocean floors or
other underwater surfaces. The weight coats
:radiiioqally used have been made of dense materials,
freqguently concrete, applied several inches thick
around the circumference of the pipe. The weight coats
were to ﬁratect the pipeline and also to provide
sufficient weight to maintain the pipeline submerged in

a npon-buoyant conditioen.
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The weight coats usually have been applied to tha
full length of the pipe except for a short distance,
usually about one foot from the end of each pipe
section. The end portion of the pipe remained without

5 the weight coat to facilitate welding sections of the
weight coated pipe together to make up the pipeline,

Sections of pipe have been placed on a barge and
welded sequentially ontoc preceding sections forming a
Pipeline extending from the barge. The newly formed

10 pipeline was bnlrollers and as the barge moved forwvard,
the pipeline would be carried over the rollers,
lowered, and laid on the bed of the body of water.

The portions of the pipe without the weight coat
had a corrosion coating applied to the surface of the

15 pipe to prevent the pipe from correding due to exposure
to the elements. Generally, the corrosion coatings
used were heat shrinking tape or a fusion bonded epoxy-
After the sections of pipe were welded together various
techniquee were used to protect the corrosion coating

20 on thg axposed portions of pipe around aach joint.

One technique vas to wrap sheet metal over the

Iweigh; coating adjacént the éxposed portion of_the pipe
and bdnd the sheet metal ih place with metal bands.
'Generally, a 26 to 28 gauge zinc coated sheect metal was
25 . used. The space between the pipe and eheect metal was

then filled with a molten mastic which would solidify
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as it cooled. However, in most cases, the pipeline had
to be in a condition for handling {mmediately after the
sleeves vere filled so that the laying of the pipeline
could proceed without delays. The pastic fiiling did

5 not set or harden to a sufficiently strong material
within the required time to allow further processing of
the pipe and the mastic would leech out into the water
if the pipeline vas lowereq before the mastic wag
adequately cured.

10 An additional problem associated with this
tachnique was that the banding used to hold the sheet
metal in place, as vell as the Sheet metal itself,
would corrode after the Pipejoint vas underwater for a
periocd of time. Once the banding corroded, the gharp

15 ends of the sheet metal would come loogse from the pipe.
This created a particular problem in areas where
commercial fishing vas taking place. The sharp sheet
metal ends would cut fishing nets which were being
dragged over the pipeline by f£ishing trawlers. The

20 destruction of fishing nets by the loose sheet metal
created severe financial problems for fishing
industries. 1In some caseg, corrosion resisgtance
banding, such ag stainless steel banding, was used to
avoid thig problem, but it was nore expensive and alsc

25 subject to eventual failure.
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Other techniques replaced the mastic filler with
other types of materials, In the method disclosed in
U.s. Patent No. 5,328,648, the exposed portion of pipe
wag covered with a mold which was then filled with a
5 filler material., The filler materials were granular or
particulate matter such as gravel or iron ore vhich
would not pack solidly or uniformly. Elastomeric
polyurethanes or polyureas were then injected into the
meld in an attempt to fill the interstices betwaen the
10 granular £ill materials. After the polymer components
had reacted completely the m0ld would be removed from
the surface of the infill.
This method could be difficult to use when the
joint protection system was applied aboard the lay
15 barge begauce the filler material, often gravel, had to
be loaded and carried onto the barge. Additionally,
there was often a lack of unifermity in the finished
infill\resulting from uneven polymer distribution in
the filler material vhich created voids. Such voids
20 could leave the corrosion coating exposed and subject
to damage from fishing trawler nets or other cbjects
moving through the water vhich might encounter the
submerged pipeline.
Another technique, disclosed in U.S. Patent
25 4,909,669, involved wrapping tha exposed portions of

pPipe with a thermoplastic sheet. The sheet overlapped
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the ends of the weight coat adjacent the exposed joint
and waz then secured in place by screws, rivets, or
straps. To increase the rigidity and impact resistance
this joint protectiocn system required the installation
of reinforcing members such as plastic bars or tubes to
the interior of the sheet. The reinforcement bars or
tubes either had to be precut and stored on the barge
or else cut to the required'titting form as part of the
installation proceas on the barge. This required
additional handling and made the installation process
more difficult.

Another method of reinforcing this joint

protection system wase to £ill the lower portion of the

annular space batween the pipe and the plastic sheet
_ with a material such 48 pre-formed foam half shells.
I

When foam'halé'shglls wﬁre used in'the lover portidn of
the aﬁnulaf space:to proviée support, the upper portion
of the joipt and the corrosion coating vas in effect
protected only by the plastic sheet enclosing the upper
portion which had no foam coverjng. This could cause a
particular problem if the pipalines weré located where
they would encounter the drag lines or trawvler boards
attached to the nets of fishing trawlers. The
corrosion coating on the upper portion of the pipe
joint could become damaged by this type of towed

object.
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An additional problem with this joint protection
system occurred when pipelines were laid in shallow
waters, i.e., less than about 200 feet Qeep. Pipelines
in shallow waters were often buried by using high

5 pPressure water jets which were directed at the ocean
floor where the pipelinés vere to be buried. The water
jets would wash out a trench intoc which the pipelines
would be dropped for burial. The joint protection
system could be damaged when the watar jets came in

10 contact with the pipeline joint because the Plastic

sheet over the top of the pipejoint was not reinforced.

Summary of the Ipvention

The present inventisn provides a methed and an

apparatus for mechanically protecting exposed pipeline

15 joint sectioqs. The methoq allows quick installation
on lay barges where pipaline sections are welded
together and does not require a long cure time before
handling. The method for protecting exposed pipeline
joint sectionsz beging by forming a pliable sheet of

20 cover material inte a cflinder which is fitted over the
exposad portions of the joint connection. The
longitudinal end portions of the pliable sheet of cover
material overlap the adjacent edges of the weight
coating. Side edge pogtions 9f the sheet of cover

25 material forming the cylinder are then overlapped
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tightly such that an annular pocket is formed about the
expogsed joint section. The outside side'edqe is then
sealed to the surface of the sheet of cover material,
campietely encasing the axposed pipe and'the annular

5 pocket or space. Polyurethane chemicals are then
injected into the empty annular space vhere they react
to form a high density foam which £ills the annulazr
space. Other polymerizing or hard setting fluid
compounds such as marine mastics, quick setting

10 concretes, polyﬁers, or elastomeric compounds may also
be used to £ill the empty annul#z space.

The present invention provides the joint gection
of an undérwater pipeline with mechanical protection
and abrasion reeistance that is not subject to

15 corrosion problems, vill not damage fishing nets, and
will not be damaged by water jete used for Pipeline

burial.

Brief Dpscriptiop of the Prawings

A petter understanding of the invention can be
20 obtained ;hen the detail deséription set forth below is
'revieveq in conjunction with the accompanying drawings,
in vhiéh:
Figure 1 is a depiction of two sections of weight

coated pipe vhich have been joined by welding;
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Figure 2 is a pliable sheet of cover ﬁaterial
formed in a cylinder which is used to enclose the
exposed joint section:

?igure'i:isia longitudinal view, showing the

5 pliable sheet: of cover material wrapped and sealed
around the exposed joint cection;

Figufe 4 is a lonqitudinal oross gection showing
the joint section after the joint pProtection esystem has
been applied

10
Description of Preferred Pwbodiment

Fig. 1 shows a pipeline 10 formed by welding
together tvo pipe sectipns 12 & 12A each of which are
coveredlby a vgight cqgf 14 & 14A, respectively. The

15 wveight coat 14 & 14A, vhich ie formed from concrete or
other suitable materials, completely covers the pipe
sections 16 & 16A ciréuﬁferentially and longitudinally
except fcf a portion of each Pipe end 18 & 18A of the
pipe séctéon 16 & 16A. The pipe ends 18 & 18A ara left

20 eiposeé to facilitate welding of the two pipe sections
12 & 12A tﬁgether as sections of a pipeline. However,

_'these exposed pipe ends .16 & 18A leave gaps of pipe not
:coated with ueigh; ccat .in the pipeline 10, which are
.covered only bﬂ a corrpsion coatxng 24.

25 The method of the', present ihvention begins with

'instslxing a cover materia; 30 vhich is used to enclose
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and provide structural protection for the exposad
Corrosion coating 24 on the pipe end 18 & 18A. As
shown in Fig. 2, the Preferred method uses a cover
materisl 3¢ wvhich is Pliable, but strong, and can be

5 formed into a cylindrical shape. The preferred cover
material 30 is formed from high density polyethylene,
however, . othar thermoplastic materialg may be used.
The pliable cover material 30 ehould be at least about
0.02 inches thick and nay be congiderably thicker if a

10 stronger support and impact resistance is desired.
Water depth, pipe size, pipe weight and other factors
may dictate the use of a cover material 30 which is up
to about 1/2 inch in thickness. The cover material 30
may be & flat sheet or may be preformed into a

15 cylindricql shhpel

The pliable sheet of acover waterial 30 is wrapped

into a cylindrical shapé around the exposed Pipe ends
18 & 18A such that the inside diamcter of the cylinder
of cover material 30 is about the same as the outside

20 ‘diameter of the weight coat 14 ¢ 14A on the Pipeline
10. The cover material 30 should be long enough to
overlap the adjacent edges 22 & 22a of both sides of
the weight coating 14 § 14a by several inches to allow
the wveight coating 14 & 144 to act as g structural

25 SUpport for the cover material 30. oOnce the cover

material 30 is fitted ayéi the adjacent edges 22 & 22a

27414.01 ... 7925875



‘FROM ' (FRT)08. 13799 IIWJT. 11:27/NO. 3561101387 P 17

-10-
of the weight coat 14 & 147, the gide edges 34 and 36
of cover material 30 are tightly pushed together such
that the side edges 34 & 36 overlap. The cover material
30 can be tightened down and held in Place with cineh
5 belts. The outside edge 34 is then sealed to the
surface of the cover material 30 and a sealed sleeve 40
is formed. )
The cover material 30 can be sealed by plastic
velding the outside edge 34 onto the surface of the
10 cover material 30, forming a longitudinally extending
plastic veld the entitre length of the cover material 30
as shown in Fig 3. Other means of sealing such as heat
fusion, riveting, gluing, taping, or banding can also
be used to seal the cover material 30.
1s The gealed cover material sleeve 40 forms a
pProtective barrier around the exposed portion of pipe
18 & 18A'which remains as a permanent part of the
pipeline 10. An annular gpace 44 is formed around the
pipe 18 & 18A by installing the cover material sleeve
20 40. This annular space 44 is filled by first cutting a
hole 38 in the sealed cover material sleeve 40 and
thereafter injecting £luid joint filler system
components through the hole 38 and into the annular
space 44.
25 The hole 38 may be drilled or cut or otherwise

made in the sealed cover material eleeve 40 to
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thereafter allow unreacted joint filler system
components to be injected into the annular 8pace 44.
The hole 38 may be precut into the cover material 20
prior to installation on the wveight coated pipeline 10

5 or may be cut after the gealed cover material sleeve 40
is in place. The diameter of the hole 38 to be drilled
is dependent upon the particular type of mixing head
used to inject the joint filler system components.
Indusery standard or conventional injection heads are

10 acceptable.

" In the preferred method, the annular space 44 is

‘filled with a high density foam'by injecting components
for a rapid settlng polyurEthane system through the
hole 38 with a mixing head. The Polyurethane foan 52

5 'serves ag a shock absarber and protccte the corrosion
coating on the pipe 18 & 18A. Also, because the foam
52 is open celled, it ean absorb water and increase the
ballast effect for the pipeline 10. Alternatively,
other polymerizing or hard setting compounds such as

20 mazine mastics, quick setting concretas, polymers, or
elastomeric compounds may be used to fill the empty
annular gspace. Preferably, any alternative filler
material is quﬂck hardening, such that the process of
laying the pipdline is: 'not 1nh1bited.

25 The preferxed polyurethane system used to form the
protective high deneity foam 52 in this process ie a
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combination of a isocyanate and a Polyol system which
vhen reacted rapidly curee and forms high density open
celled polyurethane foam which reeists degradation in
sea vater. The preferred isocyanate is a polymeric

5 form of diphenylmethane diisocyanate as manufactured by
Bayer'Corp. The preferred polyol system is a mixture
of multifunctional polyétner and/or polyester polyols,
c&talyats‘forfcontraliihg theé reaction rate,
'surfact;nés for enhancing cell formation, and water for

10 a blowving agent. 'AcCeptable blended polyocl system are
manufactured by Dow Chemical Co., Bayer Corp., and
others.

The preferred polyurethane system produces a foam

with a density of about 8 to 10 pounds per cubic foot

15 and has apbout eighty percent or greater open cells.
The compresgive strength of the preferred polyurethane
foam is approximately 150 psi or greater at 10 percent
deflection and 1500 psi or qreater at 90 percent
deflection. Reaction of the preferred pelyurethane

20 system componen£s can be characterized by a 15 to 20
second, cream time, the time ﬁgtween discharge from the
mixing head and the beginning of the foam rise, a 40 to
30 second rise tinme, the time between discharge from
the mixing head and the ‘complete foam rise, and a 180

25 . to 24o;second cure'timé;:the time required to develop
the pqiymer st%eggkh aﬁd“diﬁenqiﬁna; stability.
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The cover material sleeve 40 acts as a mold and
holds the foam 52 in place until it is completely
cured. As shown in Figure 4, this polyurethane foam S2
completely £ills the annular space 44 without leaving

5 significant vold areas. No additional filler materials
are needed to be used in conjunction with the
polyurethane foam 52. The pelyurethane foam 52 should
completely £ill the annular space 44 and protrude to
Some extent upward through the hole 38 on the sealed

10 cover material sleeve 40.

Fig. 4 shows the completed protective covering of
the jo;nt Protection system accdrding to the present
invention. The sealed cover materisl sleeve 40
together with the polyurethane foam 52 pProvide a

15 protective system which protects the exposed pipe 18 &
18A and the corrosion coating 24 during handling and
laying of the pipeline 10 and continues to provide
protection from damage due to drag lines or travler
boards.attached to fiehing travLerynets. Further, the

20 sealed cover materfial sleeve 40 is not subject to the
corrosion problems of prier art systems and therefore

.does not create a undervater hazard or a danger to
fishing nets. Additionally, the protective system
provideﬁ by the present inventien acts to deflect the

25 high pressure wvater jets used to bury pipelines in

shallow waters which have reculted in damage to the
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corrosion coating on pipe joints protected by prior art
systems.

From the foregoing, it can be seen that the
preeen't .inventian provi'des a method and apparatus for
5 : protecting the corrosion coating 24 on exposed pipeline
' joints such as 12 & 12A.on weight coated pipelines 10
used 1o offshore appllcations. The method allows quick
installation on a lay barge where pipeline sections are
being welded together for offshore installation, The

10 corrosion coating 24 on the pipeline joint connections
18 & 18A vwhich have no weight coating {s protected by
forming a pliable sheet of polyethylene inta a
cylindrical cover material eleeve 40 over the pipeline
joimt conmection. Polyurethane chemicalg are used to

15 react and form a high-density foam 52 which £ills the
' annular space 44 between the pipe 18 & 1BA and the
cover paterial:sleeve,Ao. The eover material sleeve 40
and the foam 52 work together to protect the joint
connaction.

20 It should be undeigtopo that there can be
improvéments and oodifications made of the embodinments
of the 1nvention descrlbed in detail akove without
departing from the spirit or :cqpe of the. invention as
set, forth }n the qccompqnyzng claims.

25
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